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PROTECTION LEVEL

PRE-DEVELOPMENT PEAK RUNOFF RATE

RUNOFF RATES

MINIMUM PIPE SIZING

DOWNSPOUT MAXIMUM TRIBUTARY AREA

AREA DRAIN MAXIMUM TRIBUTARY AREA

SWALE DESIGN

7-19-1733

1.0 HYDROLOGY SUMMARY

TUCHSCHER ENGINEERING GROUP 1.0

2

JB

9/22/2020

163981.0 sq.ft.

Q= 6220.5 gpm

STORMWATER MANAGEMENT DESIGN

6220.5 gpmQ=

C= 0.67

I= 5.50 in/hr

A=

Design Storm Frequency 25 Year

POST-DEVELOPMENT PEAK RUNOFF RATE

DRAINGE DEVICE SIZING

Q= 0.038 gpm/sq.ft.

C= 0.67

I= 5.50 in/hr

A= 163981.0 sq.ft.

C= 0.037 gpm/sq.ft.

I= 0.057 gpm/sq.ft.

PIPE 1 = 4.59in

PIPE 2 = 2.78in

PIPE 3 = 2.99in

PIPE 4 = 

3" DOWNSPOUT 352.8 sq.ft.

4" DOWNSPOUT 529.1 sq.ft.

6" AREA DRAIN 303.9 sq.ft.

4" AREA DRAIN 121.4 sq.ft.

SWALE #1 NOT IN USE

SWALE #2 NOT IN USE
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TUCHSCHER ENGINEERING GROUP 2.0

1

JB

7-19-1733

2.0 DESIGN CRITERIA

BUILDING CODE 2016 County of Los Angeles Building Code

STORM FREQUENCY 25 Year

METHOD Los Angeles County Department of Public Works

Hydrology Manual Rational Method
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PEAK SURFACE RUNOFF RATE CALCULATION

= sq. ft.

= sq. ft.

=

=

Cd =

Cd = SEE PAGE 8

year Frequency (yr)

min

in

= Isohyetal Depth/24 * F

=

= in/hr

= I (1440/25YEAR) *

=

=

Total Area = sq. ft. Area A = acres

Impermeable Ai = sq. ft. Area Ai = acres

Permeable Ap = sq. ft. Area Ap = acres

TUCHSCHER ENGINEERING GROUP 3.0

3

JB

9/22/2020

7-19-1733

TOTAL SURFACE Q = 6220.5 gpm

3.0 PRE-DEVELOPMENT RUNOFF RATE

C = 0.67

I = 

A = 

5.50

163981.00

Surface Runoff Coefficient Cd

Total Area 163,981.0

Factor F

I (1440/25YEAR) 0.38413 50 1.00

I (5/25YEAR) (1440/tc)
0.47 100 1.122

Impervious Area 6209.90

% Impervious 4%

Undeveloped Runoff Coefficient Cu 0.66

Time of Concentration tc = 5 2 0.387

Isohyetal Depth: 10.5 5 0.584

(0.9*0.04)+(1-0.04)*0.66

0.67

Rainfall Intensity I Rainfall Frequency Factor

Storm Frequency: 25

I (1440/50YEAR) 10 0.714

I (1440/25YEAR) 10.5in / 24hr *0.878 25 0.878

Area A

163,981.0 3.76449

I (5/25YEAR) 0.38 in/hr * (1440/tc)^0.47 500 1.402

I (5/25YEAR) 5.50 in/hr *Per LADPW Hydrology 

Manual T.5.3.1
Note: Rainfall intensity based on LADPW isohyetal maps. Isohyetal 

maps are based a 24 hour period with a 50-year storm frequency. 

Intensity must be converted based on the level of protection required 

or storm frequency and time of concentration.

6209.90 0.14256

157,771.1 3.62193

Total Surface Runoff Rate � � �� ∗ � ∗ �
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RAINFALL INTENSITY AND SOIL CLASSIFICATION

Rainfall Depth = in Soil Classification =

3.0

4

JB

9/22/2020

7-19-1733

3.0 PRE-DEVELOPMENT RUNOFF RATE

TUCHSCHER ENGINEERING GROUP

10.5 30

FIGURE: LADPW ISOHYETAL AND SOIL CLASSICATION MAP



SECTION

L'Opera Building SHEET #

115 Pine Ave, Suite 210 ENG.

Long Beach, CA 90802 DATE

310.613.9980 JOB #

www.TEGLosAngeles.com

SOIL CLASSIFICATION

SOIL ID # = Soil  Name = 

TUCHSCHER ENGINEERING GROUP 3.0

5
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7-19-1733

3.0 PRE-DEVELOPMENT RUNOFF RATE

30 Santa Monica Mountains



SECTION

L'Opera Building SHEET #

115 Pine Ave, Suite 210 ENG.

Long Beach, CA 90802 DATE

310.613.9980 JOB #

www.TEGLosAngeles.com

UNDEVELOPED RUNOFF COEFFICIENT

Cu Coefficient = 0.66

JB
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3.0 PRE-DEVELOPMENT RUNOFF RATE

TUCHSCHER ENGINEERING GROUP 3.0

6
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TIME OF CONCENTRATION

Tc = 5 min

TUCHSCHER ENGINEERING GROUP 3.0
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3.0 PRE-DEVELOPMENT RUNOFF RATE
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PEAK SURFACE RUNOFF RATE CALCULATION

= sq. ft.

= sq. ft.

=

=

Cd =

Cd = SEE PAGE 8

Total Area = sq. ft. Area A = acres

Impermeable Ai = sq. ft. Area Ai = acres

Permeable Ap = sq. ft. Area Ap = acres

9/22/2020

TUCHSCHER ENGINEERING GROUP 4.0

8
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7-19-1733

4.0 POST-DEVELOPMENT RUNOFF RATE

TOTAL SURFACE Q = 6220.5 gpm

C = 0.67

I = 5.50

A = 163981.00

Undeveloped Runoff Coefficient Cu 0.66

(0.9*0.04)+(1-0.04)*0.66

0.67

Surface Runoff Coefficient Cd

Total Area 163,981.0

Impervious Area 6209.90

% Impervious 3.79%

6209.90 0.14256

157,771.1 3.62193

Post Development Area A

163,981.0 3.76449

Total Surface Runoff Rate � � �� ∗ � ∗ �
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5.0 SURFACE RUNOFF RATE SUMMARY

SUMMARY OF SURFACE RUNOFF RATES

SITE AREA DEVELOPED PEAK RUNOFF RATES

163981.0 sq.ft. 6220.5 gpm 0.038 gpm/sq.ft. 0.037 gpm/sq.ft. 0.057 gpm/sq.ft.

FLOW RATE Total Area Softscape Impermeable
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Pipe Description: Pipe Description:

Drainage Area Type: Drainage Area Type:

Drainage Area Used: Drainage Area Used:

Total Site Q/sq.ft. = Total Site Q/sq.ft. =

Impermeable Q/sq.ft. = Impermeable Q/sq.ft. =

Permeable Q/sq.ft. = Permeable Q/sq.ft. =

Slope (s) = Slope (s) = 

Roughness Coefficient (n) = Roughness Coefficient (n) =

Manning Equation Manning Equation

required diameter required diameter 

0.025^1/2

DIAMETER OF PIPE REQUIRED = 4.59in

TOTAL 4056.7 230.0

TOTAL (CFS) 0.512

d = (
2.159*0.12cfs * 0.011

)3/8d = (
2.159*0.512cfs * 0.011

)3/8

TOTAL (CFS) 0.120

Acc. Struct. & Pool House 760.1 43.1

DRAINAGE DEVICE

Garage & Addition 4056.7 230.0

TOTAL 954.1 54.1

Patio

PIPE #2

South East Pipe Run

impermeable area

0.057 sq. ft.

0.038 gpm/sq.ft.

0.057 gpm/sq.ft.

0.037 gpm/sq.ft.

0.02

0.011

TRIBUTARY DRAINAGE INFORMATION

sq. ft.

TUCHSCHER ENGINEERING GROUP 6.0

10

JB

9/22/2020

PIPE #1

Northern Pipe run

7-19-1733

6.0 PIPE DESIGN

0.02^1/2

DIAMETER OF PIPE REQUIRED = 2.78in

impermeable area

0.057 sq. ft.

0.038 gpm/sq.ft.

0.057 gpm/sq.ft.

0.037 gpm/sq.ft.

0.025

0.011

TRIBUTARY DRAINAGE INFORMATION

194 11.0

DRAINAGE DEVICE AREA Q

OR OREA

AREA Q

OR OREA sq. ft. gpm gpm

d=
2.159∗Q∗n

s ൗ1 2

Τ
3

8 d=
2.159∗Q∗n

s ൗ1 2

Τ
3

8
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Pipe Description:

Drainage Area Type:

Drainage Area Used:

Total Site Q/sq.ft. =

Impermeable Q/sq.ft. =

Permeable Q/sq.ft. =

Slope (s) = 

Roughness Coefficient (n) =

Manning Equation

required diameter 

d = (
2.159*0.147cfs * 0.011

)3/8

0.02^1/2

DIAMETER OF PIPE REQUIRED = 2.99in

TOTAL 1162.4 65.9

TOTAL (CFS) 0.147

Area Around Pool 

TRIBUTARY DRAINAGE INFORMATION
DRAINAGE DEVICE AREA Q

OR OREA sq. ft. gpm

0.038 gpm/sq.ft.

0.057 gpm/sq.ft.

0.037 gpm/sq.ft.

0.02

0.011

6.0 PIPE DESIGN

PIPE #3

South Pipe Run

impermeable area

0.057 sq. ft.

TUCHSCHER ENGINEERING GROUP 6.0

11

JB

9/22/2020

7-19-1733

1162.4 65.9

d=
2.159∗Q∗n

s ൗ1 2

Τ
3

8
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TUCHSCHER ENGINEERING GROUP 7.0
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7.0 DOWNSPOUT DESIGN

DOWNSPOUT TABLE

DESCRIPTION SIZE
Q MAX TRIBUTARY AREA

GPM SQ FT

FIGURE: CPC TABLE 11-1

Maximum 

Downspout Area
3 20 352.8

Maximum 

Downspout Area
4 30 529.1
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TUCHSCHER ENGINEERING GROUP 8.0
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8.0 AREA DRAIN DESIGN

AREA DRAIN TABLE

DESCRIPTION SIZE
Q MAX TRIBUTARY AREA

GPM

FIG. NDS PRODUCT CATALOG FOR 6" ROUND AREA DRAIN

FIG. NDS PRODUCT CATALOG FOR 4" ROUND AREA DRAIN

SQ FT

Maximum Area Drain 

Area
6 17.23 303.9

Maximum Area Drain 

Area
4 6.88 121.4
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TUCHSCHER ENGINEERING GROUP 9.0
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DESCRIPTION

Includes porous asphalt, porous 

concrete, ungrouted paving 

blocks, and gravel

CAPACITY 

REQUIREMENTS

OTHER    

REQUIREMENTS

50% OF SITE PAVEMENT GEOTECHNICAL REPORT

9.0 LID SELECTION

LID MATRIX

POROUS PAVEMENT

DOWNSPOUT 

ROUTING

Each downspout must directed 

to a rain barrel/cistern or garden 

planter box. 

200 GAL TOTAL 

CAPACITY

DISCONNECT 

IMPERVIOUS 

SURFACES

Slope impervious surfaces to 

drain toward pervious.  

Preference to direct to 

vegetated areas or other BMPs

1/3 OF LOT MUST BE 

PERVIOUS

TOTAL AREA NOT 

DIRECTED TO VEGETATION 

LIMITED TO 10% OF TOTAL 

SITE AREA

BMP 2

Porous 

Pavement

Total 

Pavement

sq.ft. sq.ft.

986 1684

GREEN ROOF
Install green roof to retain and 

treat stormwater runoff.
50% of roof

LID SELECTION

POROUS PAVEMENT

DRY WELL
Drywell to infiltrate stormwater 

runoff

200 GAL MIN. 

INFILTRATION WITHIN 

96 HOURS

GEOTECHNICAL REPORT

LANDSCAPING AND 

LANDSCAPE 

IRRIGATION

Plant trees near impervious to 

intercept preciptation.

(2) 15 GALLON TREES A 

MAXIMUM OF 10 FEET 

FROM IMPERVIOUS

IRRIGATION SYSTEM WITH 

WEATHER BASED SMART 

IRRIGATION CONTROLLER

%

58.6%

Geotechnical 

Report?

BMP 1
LANDSCAPING AND 

LANDSCAPE IRRIGATION

Total Trees
Distance to 

Hardscape

Weather Based Smart 

Irrigation Controller?

15 gal ft

2 7


